REMOTELY- CONTROLLED DOWNHOLE DEVI CE AND METHOD FOR USI NG SAME
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BACKGROUND
1. Field of the Disclosure

[0001] This disclosure relates generally to downhole tools that may be actuated from a
remote location, such as the surface.
2. Background Of The Art

[0002] Oil wells (also referred to as wellbores or boreholes) are drilled with a drill string
that includes a tubular member (also referred to as a drilling tubular) having a drilling assembly
(also referred to as the drilling assembly or bottomhole assembly or “BHA”) which includes a drill
bit attached to the bottom end thereof. The drill bit is rotated to disintegrate the rock formation to
drill the wellbore. The drill string often includes tools or devices that need to be remotely activated
and deactivated during drilling operations. Such devices include, among other things, reamers,
stabilizer or force application members used for steering the drill bit, Production wells include
devices, such as valves, inflow control device, etc. that are remotely controlled. The disclosure

herein provides a novel apparatus for controlling such and other downhole tools or devices.

SUMMARY

[0003] In one aspect, an apparatus for use downhole is disclosed that in one configuration
includes a downhole tool configured to be in an active position and an inactive position and an
actuation device that includes: a housing including an annular chamber configured to house a first
fluid therein, a piston in the annular chamber configured to divide the annular chamber into a first
section and a second section, the piston being coupled to a biasing member, a control unit
configured to move the first fluid from the first section to the second section to supply a second
fluid under pressure to the tool to move the tool into the active position and from the second
section to the first section to stop the supply of the second fluid to the tool to cause the tool to

move into the inactive position. In another aspect, the apparatus includes a telemetry unit that
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DESCRI PTIPON{ ¢ %dﬁﬁﬂl\?‘]\&b findh f{)@‘égﬁ%%é P& osure herein is best

understood with reference to the acconpanying figures in which |ike
nuneral s _have genera x@been assigned to |ike elenments and in which:

FIG 1 i PENEERYS TQNOFHTE BVBOLIMENNSSt em i ncl udi ng an actuati on
device, accor be@Q] 116;. 21 a%%ﬁﬂh@@r@éraﬁfof ﬁﬁ@reﬂbﬁﬁﬁd}ﬂli@ @Q&R%@ fRat includes a

drill string having a drilling assembly attached to its bottom end that includes a steering unit
according to one embodiment of the disclosure. FIG. 1 shows a drill string 120 that includes a
drilling assembly or bottomhole assembly (“BHA™) 190 conveyed in a borehole 126. The drilling
system 100 includes a conventional derrick 111 erected on a platform or floor 112 which
supports a rotary table 114 that is rotated by a prime mover, such as an electric motor (not
shown), at a desired rotational speed. A tubing (such as jointed drill pipe) 122, having the
drilling assembly 190 attached at its bottom end extends from the surface to the bottom 151 of
the borehole 126. A drill bit 150, attached to drilling assembly 190, disintegrates the geological
formations when it is rotated to drill the borehole 126. The drill string 120 is coupled to a draw
works 130 via a Kelly joint 121, swivel 128 and line 129 through a pulley. Draw works 130 is
operated to control the weight on bit (“WOB”). The drill string 120 may be rotated by a top drive
(not shown) instead of by the prime mover and the rotary table 114. The operation of the draw

works 130 is known in the art and is thus not described in detail herein.
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FIGS. 2A and 2B are sectional side views of an enbodi nent a portion of a
drill string, a tool and an actuation device, wherein the tool is depicted
in two posotommeyesaccor di ng to an enbodi nent of the pregemtusdiignhoasire; and
FIGS. 3A and 3B are sectional schematic views of an actuation device in two
states or positions, according to an enbodi nent of the present disclosure.
DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [0006] FIG 1 is a schematic
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punp 134. The dri ling fluid 131 passes fromthe rud (ﬁ 134 into the
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fluid 13 I fom 151
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M Cr opr OGE a3 QhWnhde SHILARR Hevece 144, such as a solid-state nenory, tape
or hard disc, and one or nore conputer programs 146 in the storage device
144 that are H¥d@kEhagiridlinggssenbdlphdgabse sorpainydpaiiongyadeation ssem et ¢ayses ons
contai ned in such prograns. The surfacge control unit 140 may further

conmmuni cate with at | east one renote control unit 148 | ocated at another
surface | ocation. The surface control unit 140 nay process data relating to
the drilling operations, data fromthe sensors and devices on the surface,
data received from downhol e and nay control one or nore operations of the
downhol e and surface devices.




[0010] The drilling assenbly 190 al so contains formation eval uati on sensors
or devices (also referred to as neasurenent-while-drilling, "MAD, " or

| oggi ng- WNOl2et2d2d6Bi ng, "LWD, " sensors) determ ni ng resiPETIUSRA/04038RSi t Yy,
porosity, permeability, acoustic properties, nuclear-nagnetic resonance
properties, corrosive properties of the fluids or formati on downhole, salt
or saline content, and other selected properties of the formation 195

sur roundifg, fef@red'id hd MPBuRFREIVhYe-dffn ,SWD,S’QJ?%%gﬁlg%Iﬁlegﬁﬁ‘ﬂg?l‘iWﬂ?n own in
the art and for convenience are generéﬁly denot ed herein by nuneral 165.
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el octi vorgeb T B i By FE RGeS G Ree e o BB R SARE AR UL an
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utilize e . i i 0 t uat . | s, such
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T60b, " whePBH CORE T 0SB P GNP Beio i Bryeansts Be 15U PRGNS | ocal Ty
by contr @bhIRrs184a.1848 Alpectively. THIQRZ oIkl G84a, 284ans) 2B *npusesikonal side
views of an enbodi nent a portion of a drill string, a tool and an actuation
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position or "closed” position). FIG 2B shows the tool 200 wth reaner 202
i n an extererdent ipgsictipwrof@ainsdinsedhgrogeans. dt doulide nptgéthapbsddpioonl reametopen”
posi tion),,.The.toal 200 includes.an actuation deyic 4 configur to
Change paBe i 50b & ond Herh® or 4 Eu 3P B RS W ARK GRaRA UG SEE: shovs a
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herein may apply to enbodinments with a plurality of tools 200, reapers 202
and/ or adfilldgissiieryd0y way uslyg themgtuaigndayfoes 1%?as}f‘?v?5lt% ARG BYPePte 204
can act Ugh@ 8 rdalidfsdidelivig Plds hRAOEIRing BAs With Bote@Rk bIBAQ, byWhIBHQLI fIbRRgBLt Uati on
device 204 controls flurd flow to the reanmers 202. As shown, the actuation
devi ce 20444 Sxseidtiglye shd sctppdph dedersals2a, A 0UP B RClEALoR kO ORg We More

greater detail is shown in FIGS. 3A and 3B. In an aspect, the reaner 202
includes or is coupled to an actuation assenbly 206, wherein the actuation
device 204 and the actuation assenbly 206 causes reaner 202 novenent. Line
208 provides fluid comuni cati on between actuation device 204 and the
actuation assenbly 206. The actuation assenbly 206 includes a chanber 210,
sliding sleeve 212, bleed nozzle 214 and check val ve 216. The sliding

sl eeve 212 (or annular piston) is coupled to the blade of reaner 202,
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[0013] Still referring to FIGS. 2A and 2B, in an aspect, drilling fluid 224
flows through a sleeve 220, wherein the sleeve 220 includes a flow orifice
222, flowbypeer7@ert 226, and nozzle ports 228. |n onePa3fseLl/o43es
actuation device 204 is electronically coupled to a controller |ocated
uphole via a line 230. As described below, the actuation device 204 may
include a controller configured for local control of the device. Further,
the act ugbiam1dgphes %%oma()ab%o%qwmreﬁma BevRicAIon A ANl RBifoiel P BNRALFaRNd/ OF
control | ers downhol e, as shown by |ine 232. For exanple, tool end 234 may
be coupl@dkﬁdbdwﬂﬁm@0HWﬁﬂ&§ﬁd3ﬂhe line 232 connunrcates with devi ces and
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204. Further, an operator may use the line 230 to alter the position based
on a cond¢lEiHO a8 (REHVAPOSHPR P 9geTs Resipay dde ol P¥bingludgs ap agettivaigricang e.
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202, as shown iI'n during drilling of a deviated well bore at an
angle ofsn@bdegmeé%Zmdhenemmd@heﬁé%ﬂewdedtheqmenmﬂm@u$wHWKdes%s@dbm}|ty
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t hat may ebﬁnpl@,ni srlmgld: ecdudmnfdleubdzcﬁzl ol afcrueumatﬂsleraa@tdjaéanmfs AEvinaeo@i02b0, whi ch

is also described in detail nce to FIGS 3 0014]
FIGS. 3A 'Btge gy @EF&@P%A %Eiﬁgff ovgio g TR B Aéﬁ“’évﬂtfg%l‘?cﬁﬁﬂ?n of an
act uat i onegleyr8s PCmbitaliV@epRAS ats 1aQBSetiofd] BlocB Aokl di SdrEAdr@Statl EshBGh Ut | on
device 300 in an active position, providing fluid flow 301 to actuate a
downhol e HE¥I3A ad 3Bedifn saertithe IFAEs 202 mehdes @B copplgl toxm ashiaian assedbiect uat i on
devi ce 3%? | Dhdeiff 05 Q&ua‘wﬁ dedi@Do0MRGT & ta%%&od é}i?blié bk Qalislegﬁéa}ngr 3¢ vat e
t he tool n an aspect e actuatron devi ce 300 I ntludes a ousi ng 302 and
a pi st on n384mkwc dtleejzﬁ)&]prtohﬂeshﬁmgrcnglnﬁﬁizatﬂheemmnsacngu@wewmwm the chanber

306 where an.annu er 307, ext ronr on.. 304

posi 11 ondttm sl AR P on SR HuiePh s p B R s B2y 208
such as $Weshéird Aklayd Etk COVY16S ThBIRIM dleevd DR (Ghabier plaeﬁ) 1m:1mplee i vi ded
into two chanbers, 309a and 309b, by the annul ar nmenber 307. Further, the
fluid 308‘Hﬁ?mber%W§ﬁ%¢%N@@@HH€?ﬁ%@ﬁ“%ﬁén%ﬁ%ﬁﬁéﬁgi@UgéaQﬁdw%ﬁﬁﬁnﬁVd% fl ow
control degyi ‘ﬁ?ar?’ ediOthe kQRKH D@ Q%H&%rasfv@ SN rsabil Rk RGPV GIBIEd @f T he
annul ar menber 307 within chanmber . I'n an aspect, the housing 302

i ncl udes dastysyratwadlboretwedl thereby ﬁdelgurgl tm walé dramaier. c Bhd wame 208 mayeexjengéo 208
(FIGS. 2 n ISt [ el ected active axial

posi ti on, OgggéhgaﬁmgQ% I%?%?&kgag%g§$6§ﬁ4meﬂgg?§s fluid conmuni cation from
a fluid flom/ﬁﬁnh]SﬂﬁeknnghethBEAmmﬂnﬂ1ﬁahsmxreﬁhmgﬁdMDa4ﬁodemmga1h or an

annulus) rt 312 and |i .. I'n one. as drilli fluid.is
e by S iR SestsaPa G ie T G 22 Ui RIS, ar r ow
318. Accofl mgl ynoreespietprh@a@@hmoﬂ déiée. 203 4 eldchiBniddiy datpl o SeMirGRr BORed S N an
active position where drilling fluid flows fromthe flom/Eath 316 t hrough

ports 314phdq viagdie2ap.0As degppidbelqv ghexgpatiopsdeyirg it By diclgagontoller, an
aspect, tcbﬁf Bg%?édtf&t 1loQaP c&lﬁl\()'r 6En3@Qiden ‘FLME!:? Sth@acala%@drévic% 204 m% P&H?ch as

ring seals b, 315c, 315d and e, where the seal s restrict and
enabl e fwdwd¢kamm@h0®agﬁmsemedkedbpmMMe@ﬂdwwmbwheeﬁﬁwﬁeexzmpbt@@edbprcted
t he f|OMl ntr so referr cki devi ce uses a
Flow of FrA P PRS sl pPdd iE0R 22 b Buflefo BTN AR G 1S

shoul d b&oddﬁ:delli ﬂieCBIdA.t haﬁerﬁdftyd sh lirrldl3e nhaycralercﬁ@pldewseﬁofmyatleeah]ksedfab@
control axial npovenent 2% l ocki ng and unl ocki ng the position of annul ar

menber 3694 Chihs 2eHaBEkViSDE) i sighategengsd dplole thacomyppiqaly 9aaeds 310 may
CO”DFISe1ﬁﬂMh§y&&Q@h&dg%ﬁhé@bpﬁkqeﬂMQQ@Q|M§oﬁimﬁ&ﬁﬁhémﬁeQQﬁEQﬂﬁﬂ&@u) such
as a sol enoid or biase 015] Wth continued reference to

FI GS. 3Aaggstprameters ths desdchpptipmmpindhe @Utrlr@ae%tlersra@ & IRPMygvherean thoppasieds t o t he
housi ng 302 and pi ston 304. The biasi g nenber 320 may be conpressed and
ext ended, thereby providing an axial force as the piston 304 noves al ong
axis 321. In an aspect, the flow control device 310 is used to control

axi al novenent of the piston 304 within the housing 302. As depicted, the
flow control device 310 is a closed | oop hydraulic systemthat includes a
hydraulic line 322, a valve 324, a processor 326 and a nenory devi ce 328,
and softmare prograns 329 stored in the menory devrce 328 and accessrble to

o o Py - o ~N NS o S o



t hereby enabling the ports 312 and 314 to align and provide a flow path. In
the active position, the drilling fluid flows through the nozzle 335 and
bypass pow0208387668s fl ow fromthe ports 336 is not resPCraSedoysunner
surface 338. Accordingly, in the active position, the actuation device 300
provides fluid flow 301 to actuate one or nore downhol e tools, such as
reaner 202 shown in FIG 2B. [0017] As shown in FIG 3B, the actuation
devi ce 3QQcddsd fd c&n&h&ﬁ%@ccﬂﬁ%l rdeQR mARE R bGVRIeSHONFRAfr RAS pRREIMAPY ed
axially 332 by the flow control device 310 and biasing menber 320, thereby
st oppi ng vae th W510t@ialtelrrherpgsmmhaaectmmpnqh@w Flmaﬁ)émlhn8&®VHﬁﬁdO’EF@1h0f}§@?ts 314

ﬁ;gr gllﬂzl CI?F %tgfe {nj&a@? gﬁﬁdgﬁ *h%‘ggatc??on\’r %g%?g’é&lgﬁh&@%g > e%é Qs enabl e

unlock|ngh¢WnamﬁM§unidunmmehﬁgoﬂmﬂMWmmdaeﬂhnmmhmMnghamﬁhhgﬁaﬁwaadmemabl|ng

t he piston 3 axi al | . In addit.ion, ow of ng fluid
505 Pt ehsiad rom LRy Pt o fisreanefte e l&m g HeRb e S Chuse
pi ston 3Qdetl chalPNES. aXiaddl bY i1B3Zate GHCEmitE eRdnsil@bF 3Qbl bSdevite (110, 2§ tHaed

cl osed position, where the ports 312 and 314 are not in fluid conmmuni cation
with eacHbrepnurollpdby dyig Sowipn e aqugdian devere 204 v iisheis pise fesaritrgdan fgaih) ace.

In the ck&&ggkgﬁ§g&q@@s:ﬁ@gw%@anber 309a is substantlally enpty and the
chamber 309b is substantially full. In addition, in the closed position of
actuati on devi®a430GS. aAumﬂﬁﬁgmiMmmdmdU@gnn@tmﬂdwmwxhﬁaugHMﬂh@mbybass ports
336, mhlch est d by.inn S C t he tuati on device
300 in a ctluoéoé1 e‘p’)%%?@ﬁ%ﬁw% é/Sftlson?)f 1G ?‘& l?ilsﬁtes tﬁe a%ua(lt:llc())fr1 Fl%vé%o%gluh%n ag¥uat| on
to one omoﬁﬁmepﬁmnh@yhp@ﬂa&B@n@hhymeeu@Wﬁdmﬂﬁdthewdﬁbumﬁfﬂmh@mehyQBeeplng

t he tool h as a reaner A |n a neu osition [0018]
Referring I‘gaﬁsﬁ‘)&’slﬂl@cuﬁm? M\ @Qﬁ%étﬂ 5641%058‘#’%’8 ‘“ée ardlugblerss o

tools, sugha@telif, LANEFS, #BABuadBURyic@E®) iRAMS @hbRehd®02 ansly FiAHBM cat €
with the surface via pattern recognition signals transmtted through the

drill st d¢qagd imhehaisgaal2 phitcthernag Hiyndedeamghagibicr Ivcresh @RI IEARET t hat
allows c AuR e. I |l e
tooI su?h ‘as 'teglﬁﬁ%q%gp ?1%‘&333‘?&1 §dls 'fsﬁblré]&lgfrfe?t g%’l:ag n gﬂr%gtt gﬂeghroggg% EQ?%%EM%}? m nut e
or " RPM )hy«maula*fmmw siich avsebspuotigly nbneqmpnas:sgble éih Thna clalsr;belc&% ntapbe @@qeda nc e,

rotation.ra uration of t e t|on C der
pattern dM° E)‘ﬁ? @@‘Fﬁ‘f{?oﬁﬁ ﬁtﬂ%t |t§ ¢ yEplL el thg e %‘H?B@% or nor e
downhol e ttafgbrfed tedecdXRdPanbeisB®oalahd BOBLE by AgloREynkeEl dedicatied (at 1oé11@ngBPM for

10 seconds,. followed by a rotation of 20 RPM for 30 seconds, where one or
nor e senéjBYl%e drehy Q@%&%@Pé@%%ﬁl‘% appulystipanbes gRs within b Pfe Inypn | |
string rqtati @R h§&%ﬁg@0§ﬂf&1&d@§£ ﬁyr@i@%a@ﬁﬂo@&l&%@&ﬁﬁg@nl@d&@n GRh R3O N
signals to a processor 6 (FIGS. 3A and 3B). The processor 326 decodes the
pattern tbl(et&rnd Hd. W@nﬂ@lmmre?dmtlmla S@é@ﬂ%@ﬂe e podiianasshews irlflgce and
then the act g Lr'enqgle ﬁ&d%@& (RS0 R4 QHQId%%IV CAUSRSn EO%O%OLL éﬁsom)"e to
t he desi red 0Si |on n ot her aspec a seqLPence of dg s of a
varyi ng pﬁemwﬁbaﬁlomdibraﬁ aﬂmﬂumn toqrort 3amahd ﬁned@Sanddmrasﬁebteqd&]mngﬂmays provi de

a conmand rn r ceived b re e.se rs to one or re
Govnnor o tyBOtd BT RES bige SsBESPE ML 25 BN Setets erpgs 8 g ¥

control | etcOMingBL hLddpi C@AMABNGS3 A, WA E@hafioR df:\h&e'SSOOFIE?lM &1 [uSepsanmeviidd ggers a
first tool toéP03|t|on A and a second pattern se%yence triggers a second

tool to dedpgdlupbisavesifem te flpw pathe Lo thaohsh@orts HE 31228 indgysupBly dinel 2 et er ns
may be RGN SfowPith St AN B o0 onGOATIGRIGICS REH GrCQIIBRAS, L O_two
separ at e “tool 8 downhol e. Th us, RPM pattern sequences and/'or pulse pattern
sequencesging peabciiba, G, 3Fpovd 15K amd 310e) wiandhassaly atsiriorand ennbb‘élul@um’th@ggh he
actuation _devjce.des % nsors enabl e nW|th and
ot oved CaTrHEFegs SERL G- R fiea 8RR R BRRRL R ST ID TR ' he

f or egoi n@ “tickiak dsweée®) usss Afloeof adidite“loel tthd isteimBEHin ABataed M@zﬂlpﬁsiﬁorﬁ Hanges
and nodifjcations to such enbodinents will be apparent to those skilled in

the art. Peuls Reyndersioneiatany fuigble leckimg ded ccandy Braedity ciobHéa PIRAEme & wi t hi n

th he sco p@oc%ﬁ% aﬁcﬁ)hﬂlbcthr%fthé RRiBRBERAET: BAbITE0DRIHENAS&B0D YN bMe: Mh&a! Osur e
erein.
the locklng device 310 may comprise any suitable mechanical, hydraulic or electric components,
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1. An apparatus for use downhol e, conprising: a downhol e device; an
actuation device configured to actuate a downhol e device, the actuation
devi ce i meburdizgreéea chanber configured to contain a fir®CTfUSAé1d/0s93es €i n;

a novabl e nmenber that divides the chanber into a first chanmber section and
a second chanber section; and a flow control device configured to
enable the first fluid to nove between the first chanber section and the

second chaibrnh sskRedil 8FpiadMiesgicn when the first fluid is noved into the
first chanber section, a second fluid is supplied to activate the downhol e

devi ce, and WHS St Wethfeprtiued fefarence & St pnst 3B, hiasing e Antveh asect | on,
| b d
Bkt Al SR bl ol eoRRtRapEP G ME AL 0T . eV, °

to deacti
formed bebupersead a]hrbmenﬂgi aretebly Ipﬁ)vlirm@zbll aaxiarfomdeess the plston 3(B. m(ﬂeealamg)msat us of

el m . M. 0e AONRBL G TEREL o SO 8, DG RasRgG Sl | o o

nmovabl e errhahinfiiiBudng BOTALsiMEicie@Shd fil cdn@oRPdevRE B1(Vie a Psddllo@hydraulic
system that includes a hydraulic line 322, a valve 324, a processor 326 and a memory device 328,
and software programs 329 stored in the memory device 328 and accessible to the processor 326.
The processor 326 may be a microprocessor configured to control the opening and closing of
valve 324, which is in fluid communication with chambers 309a, 309b. In an embodiment, the
processor 326 and memory 328 are connected by a line 330 to other devices, such as controller
140 at the surface (FIG. 1) or sensors and controller in the drill string. In other embodiments, the
flow control device 310 operates independently or locally, based on the control of the processor
326, memory 328, software 329 and additional inputs, such as sensed downhole parameters and
patterns within sensed parameters. In another aspect, the flow control device 310 and actuation
device 300 may be controlled by a surface controller, where signals are sent downhole by a
communication line, such as line 330. In another aspect, a sensor, such as an accelerometer, may
sense a pattern in mud pulses, wherein the pattern communicates a command message, such as
one describing a desired position for the actuation device 300. As depicted, the piston 304
includes a nozzle 335 with one or more bypass ports 336, where the nozzle 335 enables flow
from the flow path 316 downhole.

[0016] The operation of the actuation device 300 in reference to FIGS. 3A and 3B, is
discussed in detail below. FIG. 3A shows the actuation device 300 in an active position. The
device 300 moves to an active position when drilling fluid flowing downhole 317 causes an axial
force in the flow direction, pushing the piston 304 axially 333, as it flows through the restricted
volume of nozzle 335. In an embodiment, the fluid flow axial force is greater than the resisting
spring force of biasing member 320, thereby compressing the biasing member 320 as the piston
moves in direction 333. In addition, the valve 324 is opened to allow hydraulic fluid to flow
from chamber 309b, substantially filling chamber 309a. This enables movement of annular
member 307 in chamber 306, thereby enabling the piston 304 to move axially 333. Accordingly,
as the valve 324 is opened (or unlocked) the flow of drilling fluid, controlled uphole by mud
pumps, provides an axial force to move piston 304 to the active position. As the chamber 309ais

substantially full and chamber 309b is substantially empty, the valve 324 is closed or locked,
7



4. The apparatus of claim1 further conprising a biasing nmenber configured
to nove the novabl e nenber froman active position to an inactive position
when t he wonret2/d2res8d i s noved into the second chanber s@cTiusm011/049348 5. The
apparatus of claiml further conprising a telenmetry unit configured to send
to the flow control device a first command signal to activate the downhol e
devi ce and a second command signal to deactivate the downhol e devi ce,

wher ei n ttﬁ@ebcy'%ﬁ&m&g EH@%QS §129d?1@|3 16 QNRich §&§pr@wa@£ {16\ Bath eﬁlqg@a&w?osﬁioanal
6. The apparatus of claimb5, wherein the telenetry unit sends the S|gnals

to the fltisdrdlonstthed loyethweghthanezalegdpd aml bybasapeisBdp.ap flow from theportyhig is
appar at “%891festﬁét§zz i 1?11{1&%?&%8 KA A{LI 01jdl gi@‘!f G Jcﬁb aq%\(loﬁ hd QL HAER R BhPCESSOr

configured to activate an va e ac Ion eV|ce I'n response to
comand pr@ids sluideitey $@dofacoare@ne enbe dosohdle anwls, such as rdmeTHE2 shppaimt us of
claim1l, QiEIﬂ t he downhol e device is selected froma group consisting
of: are a force application nenber configured to apply force to a

wel | bore vval I [0012NA &8Heh@lin BN BBOME Raudion 66Had¥B0b an dolediositigR WHeR: the® a
wel | bore; an adgustable stabilizer; and a circulating device configured to
di vert f PR J0f s been maygdsatably 332 by the Bow gonel dsgige 310 FWbfastgisgbar ¥wnhol e

operati Orﬂher(%?/%brﬁg B%ow of drilling fluid from the flow path 316 through ports 314 and 312. To
move to the closed position, the valve 324 is opened to enable hydraulic fluid to flow from
chamber 309a to chamber 309b, thereby unlocking the position annular member 307 within
chamber 306 and enabling the piston 304 to move axially 332. In addition, the flow of drilling
fluid 317 is reduced or stopped to allow the force of biasing member 320 to cause piston 304 to
move axially 332. Once the piston 304 is in the desired closed position, where the ports 312 and
314 are not in fluid communication with each other, the valve 324 is closed to lock the piston 304
in place. In the closed position, the chamber 309a is substantially empty and the chamber 309b is
substantially full. In addition, in the closed position of actuation device 300, drilling fluid does
not flow through the bypass ports 336, which are restricted by inner surface 338. Thus, the
actuation device 300 in a closed position shuts off fluid flow and corresponding actuation to one
or more tools operationally coupled to the device, thereby keeping the tool, such as a reamer 202
(FIG. 2A) in a neutral position.

[0018] Referring back to FIG. 1, in an aspect, one or more downhole devices or tools,
such as the reamers 180a, 180b, are controlled by and communicate with the surface via pattern
recognition signals transmitted through the drill string. The signal patterns may be any suitable
robust signal that allows communication between the surface drilling rig and the downhole tool,
such as changes in drill string rotation rate (revolutions per minute or “RPM”) or changes in mud
pulse frequency. In an aspect, the sequence, rotation rate speed (RPM) and duration of the
rotation is considered a pattern or pattern command that is detected downhole to control one or
more downhole tools. For example, the drill string may be rotated at 40 RPM for 10 seconds,
followed by a rotation of 20 RPM for 30 seconds, where one or more sensors, such as
accelerometers or other sensors, sense the drill string rotation speed and route such detected
speeds and corresponding signals to a processor 326 (FIGS. 3A and 3B). The processor 326
decodes the pattern to determine the selected tool position sent from the surface and then the

actuation device 300 (FIGS. 3A and 3B) causes the tool to move to the desired position. In
8



provi ding a downhol e device in a wellbore that is configured to attain an
activated state and a deactivated state; provi di ng an actuati on device
t hat i nclwoeas1222féeBst chanber and a second chanber, whePeirrUSaI@/04%348 i 1 St
fluid is noved into the first chanber, a second fluid is supplied to
activate the downhol e device and when the first fluid is noved into the
second chanber, the supply of the second fluid is stopped to cause the
downhol e ag&l{érca@pétcp aQQﬁﬁBéeV(ﬁtrﬁxd Rs of a Varﬁﬁ‘g B&hhME, yucmay Hﬁlguéd" emplith@d fluid
between the first chamber and second chamber to selectively activate and
deact i vatapd/phigcqdens gl erayelgiacemmand patterpgeceivd byiesion sefsorsllagamirol dngpt her
conpri si K I sor

dop! oyer ANl Ollde 0L REEBLLER il Br ARHPEL AN HEME G DA LERABER
initiati rgmenadbl whgeinavieswpaterrokqdene: fipgest a firkuodd tyetivieen amdtseédndsﬁtteﬂharrber
and the second chanber in response to sig I§1@ent fro renqie | ocati on
12. The MFEIUREE GRS AFFHORY ORIt RosE n% ¢ SSPRE D ‘ﬁ&“f 4"t Bt°81%1 on of a

t ubul ar  gatphadaytie REMeaipMDERE patdey 'uﬁecommumcatejsgemfmemﬁﬁﬁds@(dm@fse@ka@é m 11,
wherein the signals congglse pattern recognition signals. 14. The

met hod oftoQd %ﬁ‘Yﬁh?lf Tipe REMPESCBVCERAERS AAY OTRIMSHSIEN SEVPRIES BaipPingden
provi di ngyi@ ;36) hfPachRLGFIETe ! 1AM T HRAHHNRNSE REdREd ijove 8nd ARfenatfe f OF Ce

appl i cation nenber configured to apply force to a wellbore wall; an anchor
conf i gur edmponichtampyithend doprehe] e@ntielif oae oronere wewhliwde devicand an ad] justable

stabilizer. [0019] While the foregoing disclosure is directed to certain embodiments, various
changes and modifications to such embodiments will be apparent to those skilled in the art. Itis
intended that all changes and modifications that are within the scope and spirit of the appended

claims be embraced by the disclosure herein.



15. An apparatus for controlling a downhol e device, conprising: a

t ubul ar housi ng i ncluding an annul ar chanber and a first port in fluid
comuni cawpanmi2téest he downhol e device to activate the @owmisedia/ogsys ce;

a piston configured to nove axially inside the tubular housing, wherein the
pi ston and the tubul ar housing are coupled by a biasing nenber, the piston

conprising: a flow path for flow of drilling fluid through the piston;
a second (pyrisconfigured to enable fluid conmunication fromthe annulus to
the first port at a selected axial position of the piston; an annul ar

menber wit hi nlt he anapagatusdpmyshdpwrlfold, hemprifing: ar housing to seal two
portions of t A . chanber into a first chanber and a second chanber;
and a F?%m/c%%%ﬁgﬁ’device configured to change an anount of fluid in
the first andasecomn@nckainbepsiihagsied @macomidandhdd genates the actuation device

including:

a chamber configured to contain a first fluid therein;

a movable member that divides the chamber into a first chamber section and a second
chamber section; and

a flow control device configured to enable the first fluid to move between the first
chamber section and the second chamber section, wherein when the first fluid is moved into the
first chamber section, a second fluid is supplied to activate the downhole device, and when the
first fluid is moved into the second chamber section, supply of the second fluid is stopped,
thereby causing the downhole device to deactivate.

2. The apparatus of claim 1, wherein the chamber is formed between a housing and
the movable member.

3. The apparatus of claim 1, wherein the movable member includes a through
passage for flow of the second fluid therethrough and wherein the second fluid moves the
movable member from an inactive position to an active position.

4. The apparatus of claim 1 further comprising a biasing member configured to move
the movable member from an active position to an inactive position when the first fluid is moved
into the second chamber section.

5. The apparatus of claim 1 further comprising a telemetry unit configured to send to
the flow control device a first command signal to activate the downhole device and a second
command signal to deactivate the downhole device, wherein the each command signal comprises
a pattern recognition signal.

6. The apparatus of claim 5, wherein the telemetry unit sends the signals to the flow
control device via rotation of a tubular.

7. The apparatus of claim 1, wherein the flow control device includes a processor
configured to activate and deactivate the actuation device in response to command signals
received from a remote location.

8. The apparatus of claim 1, wherein the downhole device is selected from a group

consisting of: a reamer; a force application member configured to apply force to a wellbore wall;
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16. The apparatus of claim 15 further conprising a telenetry unit
configured to send the command signals to the flow control device froma

renot e | owvat20mm27668 17. The apparatus of claim 15, wreraiseotiiog3s®mand
signals conprise pattern recognition signals transmtted by the telenetry
unit via a tubular coupled to the downhol e devi ce. 18. The apparat us

of claim 15, wherein the downhol e device is selected froma group

consi sting af?cfhor &nﬁgﬁ@z%aaﬁlpftw&%ﬁae ldé&@ettb QG/eﬂB%ﬁ@%ﬁ a(gggaim@éabﬁﬁef PPl Yy
force to a wel lboré wall; an anchor configured to clanp the downhol e device

to a wel ICb@rletlngalﬁwa@ifq;@g@ibd@@Y@bﬁluvﬂ fem;a p@éh Ci rcuI ating device _
configured t°9d'VQRBx%£HQQHé&&%Bﬁ§fdd@ﬂmﬂ@%ﬁxmum,?nn An actuation device

for use downhole, conpri a hous I nc ng an annul ar chanber
and a fi r st ppfOtVldllIfg af domintole dmmnn @ atellioore Wiat 1h canfgherdiesttapf anaactieodd;staze | ocki ng
devi ce; g plston configured to nove axially inside the housing,
wherei n A BV§P8W3§W53hOUS|ng are coupl ed by a biasing menber, the piston

conpri sing: aprokldaW akdiuakion dbviewhaf indruidbd i migst fchathishr taha qul@lsbnﬁf@aﬁb@ft on,

wherein when a first fluid is moved into the first chamber, a second fluid is supplied to activate
the downhole device and when the first fluid is moved into the second chamber, the supply of the
second fluid is stopped to cause the downhole device to deactivate; and

selectively moving the first fluid between the first chamber and second chamber to
selectively activate and deactivate the downhole device.

10. The method of claim 9 further comprising controlling operation of the actuation
device by a processor deployed downhole.

11. The method of claim 10 further comprising initiating enabling movement of the
first fluid between the first chamber and the second chamber in response to signals sent from a
remote location.

12. The method of claim 11, wherein the signals correspond to rotation of a tubular
coupled to the downhole device.

13. The method of claim 11, wherein the signals comprise pattern recognition signals.

14. The method of claim 11, wherein providing the downhole device comprises
providing a device selected from a group consisting of: a reamer; a force application member
configured to apply force to a wellbore wall; an anchor configured to clamp the downhole device
to a wellbore; and an adjustable stabilizer.

15. An apparatus for controlling a downhole device, comprising:

a tubular housing including an annular chamber and a first port in fluid communication
with the downhole device to activate the downhole device;

a piston configured to move axially inside the tubular housing, wherein the piston and the
tubular housing are coupled by a biasing member, the piston comprising:

a flow path for flow of drilling fluid through the piston;

a second port configured to enable fluid communication from the annulus to the first port
at a selected axial position of the piston;

an annular member within the annular chamber of the tubular housing to seal two portions

of the annular chamber into a first chamber and a second chamber; and
11



a nozzle at one end of the piston, the nozzle being configured to utilize a

flow of drilling fluid to provide an axial force to the piston; a
second pow0D 20miR2ig8red to enable fluid comruni cati on frecTtuseotfilogwsspat h to
the first port at a selected axial position of the piston; and an

annul ar nmenber configured to be positioned within the annul ar chanber of
t he tubul ar housi ng, wherein the |ocking device is configured to control

axi al ”DVenenﬁﬂgRc%ﬂ&de%kQ&mﬁ&u&ﬁk@&&h@?&Ymh&ﬁ$bﬁﬂm@ﬂgmﬁ@n&%ﬁa&QoﬁPVenent
of the annul ar nenber w thin the annul af chanber. . The devi ce of

cl ai m 19 chyhkarehased drecoamrantl signtenber seal i ngly di vi des the annul ar chanber

into a first %‘a”bﬁ{e a?@aﬁatg éﬁ%?a%%ﬁ?ﬁ Golnpridfifa Cg‘l{e.?ljgrlln& Eﬁ%ﬁlg G g glevi ce

conprises a f ow cont evice in 0 he first and
second chmﬂhﬁm&mﬂ@ghﬂcknhmﬂomIbmmkdﬁmgfﬁmnmkmﬁmmBaMQn by controlling an

amount of f1ui 9 nl“ﬁehgpp];rla{usstof aE:TngFSC S rLeI‘eln ailrfrzb(%&l;smand signals comprise pattern
recognition signals transmitted by the telemetry unit via a tubular coupled to the downhole
device.

18. The apparatus of claim 15, wherein the downhole device is selected from a group
consisting of: a reamer; a force application member configured to apply force to a wellbore wall;
an anchor configured to clamp the downhole device to a wellbore; an adjustable stabilizer; and a
circulating device configured to divert fluid from a flow path.

19. An actuation device for use downhole, comprising:

a housing including an annular chamber and a first port in fluid communication with a
chamber of a tool;

a locking device; and

a piston configured to move axially inside the housing, wherein the piston and housing
are coupled by a biasing member, the piston comprising:

an flow path for flow of drilling fluid through the piston;

anozzle at one end of the piston, the nozzle being configured to utilize a flow of drilling
fluid to provide an axial force to the piston;

a second port configured to enable fluid communication from the flow path to the first
port at a selected axial position of the piston; and

an annular member configured to be positioned within the annular chamber of the tubular
housing, wherein the locking device is configured to control axial movement of the piston by
selectively locking and unlocking movement of the annular member within the annular chamber.

20). The device of claim 19, wherein the annular member sealingly divides the annular
chamber into a first chamber and a second chamber, and wherein the locking device comprises a
flow control device in fluid communication with the first and second chambers to lock and

unlock the annular member by controlling an amount of fluid in the first and second chambers.
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